O
ver the past several decades, a large number of observational studies suggested that the use of hormone therapy in menopause not only relieved vasomotor symptoms, but also reduced the risk of several chronic medical conditions such as osteoporosis and cardiovascular disease. However, in 2002, the results of a prospective randomized trial, the Women's Health Initiative (WHI), demonstrated that many of the benefits identified in observational studies were not present in a population randomized to treatment; some hypothesized that the previously purported benefits may have been due not to the therapy but rather to confounding and selection biases, as well as other methodological limitations. In response to the findings of the WHI and other randomized trials, menopausal hormone therapy (MHT) use declined dramatically. The WHI confirmed a decreased risk of osteoporosis and fractures in menopausal women assigned to hormone therapy; it also confirmed an increased risk of breast cancer previously identified in women who use combination estrogen plus progestin (E ϩ P) hormone therapy. However, the WHI trial also revealed that women assigned to MHT had an increase in coronary disease, stroke, and venous thromboembolic events. In the past few years, there has been renewed interest in the risks of MHT, especially that of breast cancer as well as the apparent elevation, rather than reduction, in the risk of coronary events. Since the original publication of the WHI results in 2002, a large number of subsequent studies have looked at these concepts in detail. In addition, recent data have emerged suggesting that there may be a link between hormone therapy and cancers of the lung and ovary. Further analyses of the effect of age and proximity to menopause at the time of initiation of therapy, duration of treatment, dose, route of administration, and the persistence of risks and benefits after stopping hormone therapy have all recently been described. Here we provide an overview of recent developments in this field, including the central role of timing of initiation.
Coronary Heart Disease (CHD)
The original report from the WHI demonstrated that women randomized to conjugated equine estrogens (CEEs) combined with medroxyprogesterone acetate (MPA) experienced a small increased risk of CHD events relative to women receiving placebo [hazard ratio (HR), 1.24; 95% confidence interval (CI), 0.97-1.60] (1). Although this increased risk did not reach statistical significance in adjusted analysis, it refuted the idea that hormone therapy could reduce CHD in most women. Moreover, women randomized to CCE alone had approximately the same risk of coronary events as did women receiving placebo.
In the observational studies and in animal models that suggested beneficial cardiovascular effects of hormone therapy, the subjects generally initiated therapy at the time of menopause (often for management of vasomotor symptoms), or in animal studies, treatment began immediately after ovariectomy. This contrast with the WHI, where treatment was initiated more than a decade after menopause in most study participants, led to development of the "timing hypothesis." This theory proposed that initiation of MHT at or shortly after menopause is cardioprotective, whereas starting treatment at a time remote from menopause may be harmful. Indeed, in the WHI, the trend toward lower rates of CHD events was noted in women who were within 10 yr of menopause or who were 50 -59 yr old at the time of entry into the trial (1, 2). In the E ϩ P arm, women within 10 yr of the menopausal transition had an HR of CHD events of 0.89, compared with 1.71 in those more than 20 yr from menopausal transition. In the CEEalone arm, those aged 50 -59 yr had an HR of 0.56, compared with older women where the HR approached 1.0. Additionally, women enrolled in the CEE trial and aged 50 -59 at baseline had coronary calcium measured by computed tomography; women who received CEE had significantly lower scores at trial completion than those who received placebo (3) . In this young population, the incidence of coronary events was low, and the absolute risk of clinical CHD events was small. In a more recent analysis, the results were examined after pooling the data from the WHI estrogen-alone and E ϩ P trials (4). Women enrolled within 10 yr from the onset of menopause had an HR for CHD of 0.76 (CI, 0.50 -1.16). The HR continued to rise with years from menopause. Initiating therapy from 10 to 19 yr after menopause gave an HR of 1.10 (CI, 0.84 -1.45), and when initiated after 20 or more years, the HR was 1.28 (CI, 1.03-1.58). The P value for trend was 0.02, supporting the timing hypothesis, which predicts that protection from atherosclerosis is evident only when hormone therapy is initiated proximal to the onset of menopause and before the development of advanced atherosclerotic plaques.
The timing hypothesis is further supported by several recent studies. A Bayesian meta-analysis of hormone therapy mortality in younger postmenopausal women (mean age, 55 yr) presented the combined results of 19 randomized clinical trials that enrolled 16,000 women at a mean age of 55 yr, totaling 83,000 patient-years. This study showed a relative risk of mortality of 0.73, with a 95% CI of 0.52-0.96 (5) . The analysis also demonstrated a cardiovascular benefit when MHT was initiated early, supporting the timing hypothesis. Current ongoing prospective randomized trials will formally test this hypothesis. Two ongoing trials, the Kronos Early Estrogen Prevention Study (KEEPS) and the Early vs. Late Intervention Trial with Estradiol (ELITE), will test the timing hypothesis by measuring the effect of early intervention with hormone therapy on development and progression of atherosclerosis (6) .
A recent publication suggests that a woman's baseline cardiovascular risk may modulate her CHD outcome on hormone therapy (7) . A nested case control study was performed in the WHI Hormone Trials. Baseline lipids were obtained from 271 patients with CHD and 707 controls. Favorable lipid status at baseline tended to predict better CHD outcomes with the use of either CEE or combined MHT. Women with a low-density lipoprotein (LDL)/high-density lipoprotein (HDL) cholesterol ratio of less than 2.5 showed no increased risk and a trend toward reduction in CHD when using hormones (odds ratio, 0.60; CI, 0.34 -1.06). In contrast, women with an elevated LDL/ HDL ratio of at least 2.5 had an increased risk of CHD. The odds ratio was 1.73, with a 95% CI of 1.18 -2.53 (P for interaction ϭ 0.02). The ability to stratify patients into groups who will most benefit or be at greatest risk in terms of cardiovascular effects of hormone therapy is an area of significant interest and has potential to inform clinical decision-making.
Another recently identified predictor of response to hormone therapy is the presence of hot flushes (8) . Women who complained of significant hot flushes had vascular function assessed by pulse wave analysis and endothelial function with nitroglycerin and salbutamol challenges. Women with severe hot flushes were susceptible to unfavorable vascular effects of oral estrogen treatment and demonstrated less compliant vasculature after treatment. In the WHI, women who were remote from menopause and had persistent vasomotor symptoms tended to have elevated CVD risk on hormone therapy (4). It is still unclear whether vasomotor symptoms early in menopause predict adverse CVD outcomes on hormone therapy. This important issue requires further study because women with vasomotor symptoms are the ones most likely to seek treatment.
These more recent analyses indicate that the effects of hormone therapy are likely influenced by the timing of initiation and perhaps other identifiable risk factors during the menopausal transition and the years beyond. Greater distance from menopause, adverse lipid profiles, and other cardiovascular disease risk may well increase the risks of CHD in response to MHT. In contrast, those close to the onset of menopause and with healthy endothelium may even derive benefit. The ability to identify those most likely to receive benefit as well as those most likely to have adverse vascular effects will be further defined in the KEEPS, ELITE, and WHI trials (9) . Another recently addressed question is the degree of persistence of benefits and risks after MHT has been stopped. During the 2.4 yr after termination of the WHI CEE ϩ MPA trial, risks of CHD, stroke, and venous thromboembolism among women in the active intervention arm returned toward baseline and were not significantly different from the risks in the placebo group (10) .
Thromboembolism
A recent large meta-analysis examined the risk of venous thromboembolism in women using hormone therapy (11) . The odds ratio of first time venous thromboembolism in current users of oral estrogen therapy was significantly elevated, with a relative risk of 2.5 and CI of 1.9 -3.4. The thromboembolism risk was also elevated in current users of transdermal estrogen preparations; however, the risk did not reach statistical significance in this group (relative risk, 1.2; CI, 0.9 -1.7). In this study, the risk of venous thromboembolism was similar between unopposed oral estrogen and oral MHT. Former users of oral estrogen had a similar risk of venous thromboembolism to never-users, suggesting that this effect is due to increased production of clotting factors rather than vascular damage. The post-stopping findings of the WHI also showed a return to baseline risk during the 2.4-yr postintervention period (10) .
Although numerous studies have suggested that venous thromboembolic risk is lower with transdermal hormone preparation, none of these studies have been randomized trials, nor have they fully taken into account the differences in dosing regimens. The effect of oral vs. transdermal therapy needs to be tested in a randomized clinical trial before reaching conclusions of superiority. Oral regimens provide superior benefits on lipids, showing greater reductions in total cholesterol and LDL and increases in HDL than do transdermal preparations. However, clotting factors and triglycerides are raised to a greater degree by the use of oral preparations. Trials such as KEEPS will help to determine whether these changes in lipids and coagulation factors contribute to atherosclerosis in newly menopausal women. Appropriately powered randomized clinical trials are needed to determine whether changes in risk factors and biomarkers will translate into changes in cardiovascular outcomes over time. The immediate adverse effect on coagulation needs to be balanced against the potential long-term benefits of oral therapy on atherosclerosis.
Cancer

Breast cancer
The effects of MHT on cancers, in particular breast cancer, has caused concern among patients considering MHT; this risk is the most commonly cited reason for women avoiding or discontinuing MHT during the menopausal transition. Well before the release of the results of the WHI, an increased risk of breast cancer had been attributed to the use of hormone therapy, especially combination E ϩ P; however, the absolute risk was small and was thought to be outweighed by the tremendous benefit incorrectly ascribed to hormone therapy in reducing cardiovascular disease. The WHI confirmed the effect of combination MHT on breast cancer. However, surprisingly, the WHI also showed no significant increase in the risk of breast cancer among women using CEE alone for an average of 7 yr (relative risk, 0.80; CI, 0.62-1.04) (12) . Subsequent subgroup analysis demonstrated that women who were compliant with study medication (CEE) had a significant reduction in invasive breast cancer (13) . This effect may be due to the time between onset of menopause and the start of therapy. Starting estrogen more than 5 yr from the onset of menopause was associated with a significant reduction in risks of breast cancer (relative risk, 0.58; CI, 0.36 -0.93), whereas starting immediately provided no advantageous effect (13) . Prior users of estrogen therapy, who tended to start estrogen closer to the onset of menopause, did not experience a reduction of breast cancer, whereas those who had not used estrogen before entry in the trial saw a reduction in breast cancer. The effect of this so-called "gap time" may explain these unexpected findings, although this concept remains controversial and should certainly not serve as an indication for hormone therapy use.
Evidence for the gap time hypothesis remains limited, but a recent observational study from France similarly demonstrated that the risk of breast cancer varied with gap time (14) . Between 1992 and 2005, a total of 1,726 invasive breast cancers were identified among 53,310 postmenopausal women during an average of 8.1 yr of follow-up. The risk of breast cancer varied according to the timing of treatment initiation. Within the first 2 yr after MHT initiation, the HR for detection of breast cancer was 1.54 (CI, 1.28 -1.86) when treatment was initiated within 3 yr from the onset of menopause, whereas it was not elevated (HR, 1.00; CI, 0.68 -1.47) when treatment was initiated after a greater than 3-yr absence from sex steroid exposure.
The gap time hypothesis is further supported by studies using estrogen to treat breast cancer. In postmenopausal women, breast tumors that express estrogen receptor respond to treatment with high-dose estrogen therapy (using far greater doses than are used in MHT); however, similar tumors in premenopausal women do not respond to estrogen. The decline in estrogen levels associated with menopause may sensitize breast cancer cells to the proapoptotic effects of estrogen. Estrogen deprivation using aromatase inhibitors also sensitizes hormone receptorpositive breast cancers to later treatment with estrogen. Recent clinical trials have shown that high doses of estrogen therapy can be used to treat postmenopausal breast cancers and that estrogen treatment also resensitizes them to the beneficial effects of estrogen deprivation when subsequently treated with aromatase inhibitors (15) . Similarly, estrogen deprivation before the initiation of menopausal estrogen therapy may sensitize nascent breast cancer to estrogen, explaining the dichotomy in breast cancer risk between those women initiating estrogen near the onset of menopause and those receiving treatment after a substantial delay. In summary, rapid and dramatic changes in estrogen exposure appear to alter breast cancer growth. Estrogen may induce apoptosis and treat breast cancer after estrogen deprivation, whereas withholding estrogen is known to be an effective treatment for estrogen receptor-positive breast cancers. This paradoxical response to addition or loss of estrogen may explain both the short-term decrease in breast tumors reported after initiating menopausal estrogen treatment and the decrease in breast cancer reported after stopping estrogen.
The gap time hypothesis suggests potentially lower breast cancer risk when estrogen is started remotely from menopause. Obviously this would not be an indication for hormone therapy use and would be of little benefit to women seeking relief of menopausal symptoms at the menopausal transition. Furthermore, the gap time hypothesis suggests that the optimal time of estrogen initiation in regard to breast cancer is far different than for CHD. The timing hypothesis and the gap time hypothesis do not allow for simultaneous optimization of breast and CHD risk reduction.
Short-term suspension of hormone therapy has been suggested as a way to improve the reliability of mammographic screening. Whereas withholding MHT does reduce breast density, it does not reduce the number of women who required second mammograms or the number of interventions due to abnormal mammograms (16) . Withholding MHT before mammography is therefore not warranted.
The mechanism by which estradiol and progestins influence breast tissue and breast cancer growth in women is still an open question. Does breast tissue proliferation lead to an increase in diagnosis of occult and previously undiagnosed breast cancer? The majority of invasive breast cancers develop slowly over many years. The diagnosis of breast cancer in less than 5 yr from the onset of treatment in clinical trials such as the WHI suggests that these tumors arose from preexisting undetected cancers before entry into the trials. Therefore, it is likely that E ϩ P exerts a promotional effect on existing occult tumors rather than causing initiation of new tumors. Consistent with this theory are a large number of observational studies that have shown that women diagnosed with breast cancer while using hormone therapy may have a better prognosis than those who are not on hormone therapy. A recent report supports this relationship (17) . Over 1000 women who had undergone therapy for breast cancer were followed from 1994 -2002. Those who used MHT before diagnosis more often had tumors that were less than 1 cm, node negative, grade 1, and overall they had a decreased risk of death. These data are consistent with MHT promoting the growth of less aggressive estrogen-responsive tumors to the point of diagnosis rather than the development of new tumors. In fact, tumor prognostic factors appear better and survival rates higher for hormone users of any duration; however, this remains controversial. These data are not confirmed by results of the WHI where tumors were similar or even more advanced in women assigned to E ϩ P compared with placebo. In another recent study reporting long-term follow-up of almost 300 women treated for postmenopausal breast cancer, use of hormone therapy for greater than 10 yr correlated with improved prognosis and survival; however, interpretation of these data must be evaluated in light of the results of randomized trials (18) .
Rapid changes in breast cancer were demonstrated as an effect of cessation of MHT in the WHI (19) . The combined results of the postintervention phase of both the estrogen-alone and E ϩ P WHI trials were examined. The elevated risk decreased rapidly after stopping medication despite similar frequency of mammographic screening in all groups. The differences were no longer apparent within 2 yr, which, given the long-term nature of breast cancer development, is more consistent with an alteration of growth of the existing cancers than cessation of new tumor initiation. If hormone therapy were initiating new tumors, these neoplasms would still be detected for many years after cessation of hormone therapy because they become mammographically detectable only after 5-10 yr. A second recent study examined a cohort of 67,000 postmenopausal women in the United States (20) . Approximately 2300 cases of invasive breast cancer were diagnosed during 13 yr of follow-up. As expected, current use of E ϩ P was associated with an increased risk of breast cancer, with a relative risk of 1.75. There was no increased risk with the use of estrogen alone. The risk increased within the first 2-3 yr of use and attenuated within 2 yr of ces-sation. Again, these growth parameters were consistent with an effect of E ϩ P on tumor growth rather than on initiation (21) .
Efforts to minimize breast cancer risk during the use of E ϩ P have also considered the differences between sequential and continuous progestin treatment. A recent study showed that sequential progestin use resulted in a trend toward a smaller increase in relative risk of breast cancer compared with continuous progestin use (22) . In this study, oral and transdermal E ϩ P therapies were both associated with comparable risk elevations in breast cancer. The use of norethisterone acetate was accompanied by a higher risk than that of MPA. These data suggest that sequential or cyclic therapy may have a less adverse effect on cancer risk, whereas the route of administration of the progestin did not matter.
Endometrial cancer
Endometrial cancer is common, being diagnosed in approximately 40,000 women annually. The majority of these are diagnosed after the age of 50. Endometrioid (type I) endometrial cancer is by far the most common variant and is usually well differentiated and hormonally responsive. Papillary serous and clear cell endometrial cancers are poorly differentiated, are usually diagnosed late, are not hormonally responsive, and may arise in the untreated postmenopausal women; in contrast, endometrioid endometrial cancers are almost never seen without estrogen exposure and are induced by unopposed estrogen at a high rate. As a result of unopposed estrogen use, endometrial hyperplasia or cancer will occur in nearly half of women within 3 yr. Although either continuous or sequential progestin administration largely negates the increased risk as demonstrated in numerous trials including the WHI (23), long-term variations between progestin regimens have been recently described (24) . Data from nearly 250,000 MHT users in Finland were extracted from a national registry. The use of continuous daily progestin therapy for 3 yr or more was associated with a significant reduction in the risk of type I endometrial cancer. All approved progestins appear to be similarly effective. The use of continuous E ϩ P therapy was associated with a 76% reduced risk of endometrial cancer (CI, 6 -60%). This effect was first observed after 3 to 5 yr of use and persisted after 10 yr. In contrast, sequential therapies did not produce the same decrease in risk; surprisingly, long-term use (more than 5 yr) was associated with an increased risk compared with those who never used MHT. Moreover, the use of sequential progestin every third month demonstrated a further increase in risk of nearly 300%. Although these cancers are estrogen sensitive and cure rates after treatment are quite high, the use of continuous regimen will largely prevent any increased risk. However, the decrease in endometrial cancer risk must be balanced with the data presented above that demonstrate a less adverse effect of sequential progestin regimens compared with continuous administration in relation to breast cancer risk.
Ovarian cancer
Several recent studies have shown a small but significantly increased risk of epithelial ovarian cancer in current and recent users of estrogen therapy (25) . A populationbased study was conducted involving a prospective cohort of all Danish women aged 50 -79 who used hormone therapy and were followed from 1995 through 2005; nearly 1 million women were assessed for ovarian cancer (26) . Over 3000 incident ovarian cancers were detected, of which 2681 were epithelial cancers. Compared with women who never took hormone therapy, users of MHT had an increased relative risk of 1.38 (95% CI, 1.26 -1.51) for all ovarian cancers and 1.44 (95% CI, 1.30 -1.58) for epithelial ovarian cancer. The risk declined after cessation of therapy. The risk was no longer statistically significant by 2 yr after discontinuation; the CI reached 1.0 by 2-4 yr and was actually significantly decreased after 6 yr. Although the relative risk of ovarian cancer was increased with the use of MHT, the absolute risk was quite small. There was approximately one extra ovarian cancer for every 8300 women taking hormone therapy per year. These effects were seen regardless of the duration or formulation of hormone administration. Similarly, the WHI also noted an increase in ovarian cancer risk, although it did not reach statistical significance. Twenty cases of ovarian cancer were diagnosed in women receiving E ϩ P, whereas only 12 were diagnosed in women receiving placebo (23) . Because ovarian cancer is not usually thought of as an estrogen-responsive tumor, the biological basis of this effect will be an interesting focus of future investigations. However, due to the small excess risk, the elevated risk of ovarian cancer will be unlikely to influence prescribing habits.
Colon cancer
Observational studies have previously found a reduction in the risk of colon cancer associated with hormone use, especially among women who used E ϩ P-based regimens. Although overall diagnoses were decreased, a larger proportion of poor prognosis tumors were detected in WHI among the E ϩ P users (28) . In the estrogen-alone arm of the WHI, there was no reduction in the risk of colorectal cancer (29) . Tumor size, stage, and grade were comparable, as was mortality. In a postintervention phase of the WHI, with a mean follow-up of 2.4 yr, the incidence of colorectal cancer was no longer decreased (10) . Therefore, the potential decrease in colorectal cancer risk with active therapy will not persist beyond current use. This purported benefit is fleeting and is also unlikely to alter patterns of hormone therapy use.
Lung cancer
The WHI demonstrated a trend toward an increase in lung cancer in women receiving E ϩ P compared with those receiving placebo. However, when mortality was examined, more women died from non-small cell lung cancer in the E ϩP group compared with placebo. Furthermore, in the postintervention period of the WHI trial, women assigned to the E ϩP arm of the study continued to have an increased mortality from lung cancer (30) . After a mean of 5.6 yr of treatment and 2.4 yr of additional follow-up, the HR for lung cancer diagnosis was 1.23, with a CI of 0.92-1.63. More women died from lung cancer in the combined hormone therapy group than the placebo group (73 vs. 40 deaths, respectively; HR, 1.71; CI, 1.16 -2.52). Although treatment with E ϩP does not significantly increase the incidence of lung cancer, it does increase death from lung cancer, and the risk continues after cessation of therapy. This should be of concern to hormone therapy users who are smokers or who have other risk factors for lung cancer.
Stroke
The incidence of stroke is clearly age dependent. When a prospective observational study was performed on the women enrolled in the Nurses Health Study, both MHT and estrogen therapies were associated with an increased risk of stroke similar to the findings of the WHI (31). The increased risk was evaluated both in women initiating hormone therapy at a young age, near the menopausal transition, and at more than 10 yr from menopause. A similar relative increase was found in those initiating MHT near the menopausal transition as was found in those starting at a later age; however, the absolute incidence of stroke was relatively low in young women. Furthermore, in the Nurses' Health Study, women within 4 yr of menopause onset and taking lower than traditional doses of MHT did not have an elevation in stroke risk. Whether timing of initiation is associated with an increased risk of carotid atherosclerosis will also be tested in studies such as KEEPS and ELITE, which examine carotid artery intima-media thickness. Vascular changes noted in these studies may be predictors of not only CHD but also cerebral vascular disease and stroke.
Cognitive Function
Beneficial effects of estrogen on cognitive function have been frequently reported. Complaints of memory loss are common at the time of the menopausal transition. Dementia, including Alzheimer's disease, climbs steeply with age. The incidence varies with gender, and more women are diagnosed with Alzheimer's disease than men. Although some of this difference may be due to the greater longevity of women compared with men, a direct effect of estrogen has been proposed. Dementia has been examined as an endpoint in the WHIMS (WHI Memory Study) Trial, a substudy of the WHI that included women older than 65 yr at the time of randomization. The risk of dementia was shown to be increased by MHT in WHIMS. The effect of CEE ϩ MPA on cognitive function in the same population was examined in the WHI Study of Cognitive Aging (WHISCA) (32) . The results varied by cognitive domain examined in these older women, suggesting beneficial and detrimental actions of ovarian hormones on cognitive ability in women remote from menopause. It has been speculated that the timing hypothesis may also apply to dementia, similar to the role of timing in coronary disease as discussed above. Younger women exposed to estrogen may have different outcomes compared with those who initiated exposure at 65 yr or older, as was the case in WHIMS. A recent study supports the application of the timing hypothesis to central nervous system disease (33) . Women 65 yr of age and older were recruited in a French study. These women were administered a battery of cognitive tests. In the examination of over 3000 naturally postmenopausal women, current hormone therapy users performed significantly better than never-users, with a more beneficial effect seen with longer duration of therapy. However, in contradistinction to the timing hypothesis, initiation of MHT close to the menopause was not associated with improved cognition, and MHT did not significantly reduce dementia risk over the course of this study.
Almost 900 postmenopausal women with prior hysterectomy and a mean age of 64, who were free of dementia and were enrolled in the WHI and also the WHIMS CEE trial were assessed for changes in cognitive function. Compared with placebo, unopposed CEE use was associated with lower spatial rotational ability; however, CEE use did not influence any other cognitive function examined. These women were also followed for 2.7 yr after stopping hormone therapy. In the postintervention trial, CEE did not appear to have enduring effect on cognitive function in older women. In another study, magnetic resonance imaging was performed on over 1400 women 1-4 yr after they had participated in the WHI randomized placebo-controlled trials of CEE (34) . Women included in this study were ages 65-80 and free of dementia or other cognitive impairment at baseline. The 53 women who developed cognitive impairment or dementia had relatively smaller hippocampal and total brain volumes. In older women who developed cognitive impairment or dementia, it would be interesting to determine whether increased brain atrophy could predict which women would respond in a negative way to hormone therapy or whether the therapy contributed to the observed effect. Currently, the KEEPS trial is examining the effect of MHT on cognitive function in newly menopausal women.
Menopausal Symptoms
There is little doubt that hormone therapy affects quality of life in symptomatic women by decreasing the number of hot flushes, improving associated vasomotor symptoms, and improving sleep. A recent prospective randomized trial conducted in the United Kingdom assessed healthrelated quality of life after combined hormone replacement therapy (35) . A total of 3721 women with a uterus were randomized to combined E ϩ P or placebo. When compared with placebo, women assigned to combined MHT had decreased severity of vasomotor symptoms, improved sexual functioning, and diminished sleep problems. Fewer women in the MHT group reported hot flushes, night sweats, aching joints and muscles, insomnia, or vaginal dryness. No significant differences in other menopausal symptoms or in depression were observed. Although these changes affect only quality of life, menopausal symptoms are experienced by the vast majority of hormone therapy users. The number of women receiving this benefit would be large in comparison to those affected by the risks previously discussed.
Large numbers of women currently seek relief of vasomotor symptoms during the menopausal transition. Because these symptoms primarily affect quality of life, one must weigh the clear benefits of MHT on symptoms against the risk of CHD, stroke, thromboembolism, and cancer. Also to be considered is the duration of effect, especially in light of the postintervention WHI data showing that many of the benefits dissipate after completion of therapy (10) . Although thromboembolism risk decreases, as does the cardiovascular risk, the risk of breast cancer remains elevated. The decreased risk of fracture also dissipates rapidly after cessation of hormone therapy. The benefit on colorectal cancer disappears. Overall, there is an increased risk of diagnosis of all cancers in women in the postintervention phase of the WHI. As a result, it is clear that MHT, although appropriate for symptom management, is not an appropriate intervention for the primary or secondary prevention of chronic disease.
Alternate MHT Regimens
There has been considerable debate over the use of alternative formulations and different dosing regimens. Low-dose, cyclic, and transdermal formulations have been suggested as potentially favorable alternatives. Unfortunately, no large, prospective, randomized trials exist that carefully compare these alternative regimens. In the KEEPS trial, a transdermal regimen is being directly compared with an oral regimen to determine whether both have an equivalent effect on the progression of atherosclerosis.
When deciding on the appropriate dose of estradiol, one should also take into account the effect of body mass index (BMI). Although age is not associated with serum estradiol concentration in postmenopausal women using hormone therapy, increased BMI does correlate with higher serum estradiol levels in overweight and obese women; when using estrogen therapy, these women achieved greater serum concentrations of estradiol compared with women with a normal BMI (36) . Lower estrogen doses may be effective in obtaining therapeutic symptom relief in obese women. However, the therapeutic range of any estrogen has yet to be well defined for most clinical endpoints.
Alternative therapies include phytoestrogen supplements and isoflavones that have been reported to protect against osteoporosis in the menopause; however, multiple studies show little benefit. These include a recently published study that compared four commercial sources of isoflavones to MHT or a bisphosphonate (37) . Treatment with most phytoestrogens failed to decrease net bone reabsorption. Dietary supplements were far inferior to either bisphosphonates or MHT. Also, soy provided little benefit in reducing vasomotor or other menopausal symptoms. Similarly, several studies addressed the effect of soy-based phytoestrogens and soy consumption on breast cancer risk. Recently, the Shanghai Women's Health Study correlated soy consumption in over 73,000 women to the development of breast cancer (38) . Those who consumed the greatest amount of soy had a significantly reduced premenopausal breast cancer risk (relative risk, 0.41; CI, 0.25-0.70). However, the effect was isolated to premenopausal soy consumption; there was no significant association of soy with postmenopausal breast cancer in this large, population-based, prospective cohort study.
The use of bioidentical hormones has gained popularity in recent years. Bioidentical hormones contain estradiol or progesterone either from a pharmaceutical formulation or compounded locally in pharmacies. Food and Drug Ad-ministration-approved bioidentical products are limited to micronized estradiol or progesterone. There is no evidence to support any benefit of combining estradiol with estrone or estriol, both weak estrogens. There is also no evidence demonstrating superiority of estradiol administered in a compounded fashion to standard pharmaceutical regimens. Many compounded regimens are delivered by the transdermal route, and although that route of delivery may have advantages, well-designed prospective trials are needed to compare outcomes. The addition of progesterone in bioidentical preparations is variable and inconsistent; women with a uterus should always be administered a progestin to prevent endometrial cancer.
Similarly, there is no evidence that individualizing the dosing of estrogens provides superior outcome to standard dosing. There is evidence to support the fact that thrombotic phenomena are dose related. Given the wide range of dosing options available, starting with low-dose therapy is generally recommended. Currently, CEEs are available in doses as low as 0.3 mg, and estradiol 0.5 mg. Transdermal regimens that deliver daily doses as low as 14 g are also available.
Future Developments in MHT
Whereas there is a real need to treat vasomotor symptoms and sleep disturbance in the menopausal transition, the long-term risks of hormone therapy preclude extended duration of use for the prevention of chronic disease. Although current studies are under way to determine whether CHD risk will be impacted by the timing of initiation, the cancer risks are present at all ages, and some seem to persist after stopping hormone therapy. The reduction in hip and vertebral fracture dissipates after stopping hormone therapy, whereas the long-term risk of breast cancer and possibly lung and ovarian cancers continues. Alternative therapies for menopausal symptoms that would not increase the risk of cancer are sorely needed. Because breast cancer seems significantly impacted by the use of progestin, ways to oppose estrogen's effect on the uterus without the use of a progestin are currently under development. The combination of lowdose CEE with a selective estrogen receptor modulator provides a new entity called a tissue-selective estrogen complex (TSEC). Early clinical trials suggests that some TSECs are effective in reducing menopausal symptoms, increasing bone density, providing favorable lipid effects, while not increasing breast cancer risk and providing endometrial protection without a progestin (39 -41) . Specifically, CEE and bazedoxifene are effective at reducing menopausal symptoms, have a favorable safety profile, improve bone density, and have limited unfavorable side effects (27, 42, 43) . Animal models and in vitro studies using human breast cancer cell lines suggest minimal breast stimulation. Estrogen remains the most effective therapy for relief of vasomotor and other menopausal symptoms. The TSEC combination promises to be a significant improvement in the relief of vasomotor symptoms with potentially lower risks than traditional MHT.
Therapeutic Implications
Recent progress in menopausal therapy research reinforces current guidelines for hormone use. Hormone therapy is appropriate for relief of vasomotor symptoms but should not be used for chronic disease prevention. Hormone therapy should be used for limited duration. Fracture prevention is an important benefit of hormone therapy, but this benefit is rapidly lost after cessation of hormone therapy. A transition to a selective estrogen receptor modulator or bisphosphonate will provide continued benefit after cessation of MHT for those in need of osteoporosis prevention or treatment. Because of the potential harms of long-term use of MHT, including the long-term rising risk of breast and potentially lung and ovarian cancer, therapy should be discontinued after treatment of vasomotor symptoms or other menopause-related symptoms is no longer required. Although reduction in CHD risk may be seen after long-term therapy in newly menopausal women, prevention of CHD is not an indication for therapy. We await the results of the KEEPS and ELITE trials for additional insights. However, any potential cardiovascular benefits in young women may be offset by the increasing risk of breast cancer as discussed above, especially with combination E ϩ P therapy. Perhaps with the development of new hormone therapies that do not stimulate breast proliferation, such as the TSECs, longer term therapy may become appropriate for some women.
In summary, MHT continues to have a clinical role in the management of vasomotor symptoms. The evidence for the use of MHT in young menopausal women for chronic disease prevention is still under evaluation, and women should not be prescribed MHT for this purpose at the present time. Hormone therapy remains an appropriate strategy for management of menopausal symptoms in women during the menopausal transition. Although there is an increased risk of certain cardiovascular outcomes and cancer, the absolute risk for these events is low, especially in the age group most in need of symptom relief. Symptomatic women will receive quality of life benefit from the use of hormone therapy with minimal risk over the short term. Initiation of hormone therapy is not appropriate for women more than 10 yr from their last menstrual period or for those at high baseline risk of cardiovascular disease or breast cancer. Alternative therapies are available for chronic disease prevention in high-risk groups.
